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Designed to meet the job-related metric measurement
needs of students in industrial electronics, radio-tv repair, and
audio equipsent repair, this instructional package is one of eight
for the manufacturing occupations cluster, part of a set of 55
packages for metric instruction in different occupations. The package
is intended for students who already know the occupational

_terminology, measuremen’ terms, and tools currently in use. Each of

the five units in this instructional package contains performance
objectives, learning activities, and supporting information in the
form of text, exercises, and tables. In addition, suggested teaching
techniques are included. At the back of "the package are
objective-based evaluation items, a page of answers to the exercises
and tests, a list of metric materials needed for the activities,
references, and a list of suppliers. The material is designed to
accommodate a variety of individual teaching and learning styles,
e.g., independent study, small group, Or whole-class activity.
Exercises are intended to facilitate experiences with measurement
instruments, tcols, and devices used in this occupaticn and '
job-related tasks of estimating and measuring. Unit I, a general
introduction tc the metric system of measurement, provides informal,
hands-on experiences for the students. TIhis unit enables students to
Lecome familiar with the basic metric units, their symbols, and
pmeasurement instruments; and to develop a set of mental references
for metric values. The metric system of notation also is explainedf
Unit 2 provides the metric terms. which are used in this occupation
and gives experience with occupational measurement tasks. Unit 3
focuses ¢ h-related metric equivalents and their relationships.
Unit 4 pr :s experience with recognizing and using metric
instrument. and tools in cccupational measurement tasks. It also
provides experience in comparing metric and customary measureblent

- instruments. Unit 5 is designed to give students practice in
ccnverting customary and metric measurements, a skill considered
useful during the transition to metric in each occupation. (HD)
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TEACHING AND LEARNING
'THE METRIC SYSTEM

This metric instructional package was designed to meet job-relatéd
metric measurement needs of students. To use this package students

should already know the occupational terminology, measurement - -

terms, and tools currently in use. These materials were prepared with
“the help of experienced vocational teachers, reviewed by experts, tested
in classrooms in different parts of the United States, and revised before
distribution.

. Each of the five units of instruction contains performance objec-
tives, learning activities, and supporting information in the form of
text, exercises, and tables. [n addition, suggested tez-hing techniques
are included. At the back of this package are objective-based evaluation

items, a page of answers to the exercises and tests, a list of metric.

materials needed for the activities, references, and a list of suppliets.

Classroom experiences with this instructional package suggest the
following teaching-learning strategies:

1. Let the first experiences be informal to make learning the metric
system fun,

2. Students learn better when metric units are compared to familiar
objects. Everyone should learn to “think metric.”
* metric unils o customary unils can be confusing.

3. Students will learn quickly to estimate and measure in metric units

by “doing.”

1. Students should ha;e experience with measuring activities before
getting too much information,

5. Move through the units in an order which emphasizes the sim.
plicity of the metric system (e.g., length to area to volume).

6. Teach one concept at a time to avoid overwhelming students with
too much material.

Unit 1 is a general introduction to the metric system of measure-
- ment which provides informal, hands-on experiences for the students.
This unit enables students to become familiar with the basic metric
umits, their symbols, and measurement instruments; and to develop a
set of mental references for metric values. The metric system of nota-

E MC is explained.

IToxt Provided by ERI

Comparing 0 measuring: -

Unit 2 provides the metric terms which are used in this occupation
and gives experience with occupational measurement tasks.

Unit 3 focuses on job-related metric equivalents and their relation-
ships.

Unit 4 provides experience with recognizing and using metric
instruments and tools in occupational measurement tasks. It also pro-
vides experience in comparing metric and customary measurement in-
struments.

Unit § is designed to give students pragtice in converting custom-
ary and metric measurements. Students showidleamn to “think metric”
and avoid comparing customary and metric units. However, skill with
conversion tables will be useful during the transition to metric in each
occupation.

Using These Instructional Materials |

'%h)is package was designed to help students learn a cote of knowl:
edge about the metric system which they will use on the job. The
exetcises facilitate experiences with measurement instruments, tools,
and devices used in this occupatlon and Job related tasks of eaumatmg

This instructional package als s designed to accommodate a
variety of individual teaching and learmirg styles. Teachers are encour-
aged to adapt these materials to their own classes. For example, the
information sheets may be given to students for self-study. References
may be used as supplemental resources. Exercises may be used in inde-
pendent study, small groups, or whole<class activities. All of the
materials can be expanded by the teacher.

Gloria S Cooper

“Joel H. Magisos

Editors

This publication was developed pursuant 10 contract No OEC-0-74.9335 with the
Bureau of Occupational and Adult Education, U S, Department of Health, Educa

1ion and Welfare. However, the opintons expressed heréin do not necessanly
reffect the position or palicy of the U.S. Olfice ol Education and no official =~
endorsernent by the U'S Otfice of Education should be infered. '




N .
MY

UNIT 4 | OBJECTIVES g

: | | The student will demonstrau? ese skills “or the Linear, Area, Volume or Capacity, Mass, and
' ’ ‘ Temperature Exercises, using g€ metric terms and measurement devices listed here.

SUGGESTED TEACHING SEQUENCE , " EXERCISES
I . : . LS Lineat Am Volume or Capacity Mans Temparature
- 1. These introductory exercises may require T I 310 ol
two or three teaching periods for all five fop3- o3 " " '
areas of measurement, ' g - | . |
" Recognizeand usethe § millimetre {mm) square cubic centi- fram g degree Celtius
9. Exercises should be followed in the order unit and it symbol fox: celimetre | el fem’) (C)
. . . . cenlimetre (cm) {em®) kilogram  (kg)
given to best show the relationship ) Slct e, nd rend the ' cabic mett
between Iength area, and volume, appropriale measuring metre  {m) 1quare (m’)
instruments for: | melre N
Asse@ble the metric measuring devices (m?) lre (1)
(rules, tapes, scales, thermometers, anc 3. Sateorshows .
physical reference for: millilitre (ml)
measuring containers) and objects to be
measured.” _ o
4. FEstimate within 25% height, width, or the area of capacity of the mass of objects | the temperature of
1, Set‘up the equipment at work stations of the sctual measure | length of objects | agivensurfacel containers in grame and kilo- | the air or a liquid
for use by the whole class or as individu- : m
alized resource activities. 5. Read correctly metre stick, melric mewsrements | a kilogram scale A Celsius thermometer
' : ' tape meusure, and on grdusted and a gram scale
B Have the students estimate, measure, and melric rlens rlume e :
o rpcord using Exercises Lthrough 8, ol b e e
8. . Present-information on notation and
make Table 1 available.
7. Follow up with group discussion of RULES OF NOTATION - N
J actmties , 1. Symbols are not capitalized unless the unit is a proper name (mmnot MM).
' 2. Symbols are not followed by periods (m not m.).
3. Symbols are not followed by an s for plurals (25 g not 25 gs).
4, A space separates the numerals from the unit symbols {4 1 not 41). i
" #()ther school deparlmerits may have devices which 5. Spaces, not comgas, are used to separate large numbers into groups of three
can be used Metric suppliers are listed in :he reference digits (45 271 km'not 45,271 km).
section. | 6. A zero precedes the decimal point.if the number is less than one (0.52 g not .52 g).

7. Litre and metre can be spelled either with an -re ot -ef ending.

4
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METRIC UNITS, SYMBOLS, AND REEERENTS. METRIC PREFIXES

. - . Wit ad |, .
Quantity Metric Unit vSymbol Useful Referents _ S:B:u?:i;]nes Prefixes Sym})oh
Length | millimetre mm Thickness of dime or paper 1000000=10° | megs (m‘é’g'é)' M
clip wire 3 :
centimetre o Width of paper clip 1000=10 ko 43) 4
metre m Height of door about 2 m 100 = 10° hecto (h'ék't\ﬁ) h
kilometre km - | 12:minute walking distance o 10=10' | deka (dék'é): da
Area square ; Area of this space Base Unit 1 = 10° /;" '
centimetre cm’ " o
' 0.1=10 deci (des,) d
~u 001=107 | o) | o
square metre m’ Area of card table top 0,001 =10  mill (il m
hectare ha Football field including sidelines { . . 0.000001 =107 | micro {mikto) | g
and end zones
-
Volume and millilitre ml Teaspoon is 5 ml )
Capacily litre ‘ I 7| Alittle more than 1 quart Table 1-b
cubic
centimetre o’ Volume of this container
cubic metre m' | Alittle more than a cubic yard
Mass milliram mg Apple seed about 10 mg, grain of
salt, 1 mg
gram g Nickel about 5§ &
kilogram kg Webster's Collegiate Dictionary’
metric ton
(1 000 kilograms) |t Volkswagen Beetle
—

e CENTER FoRVocATONALEDUCATON © -~ Table 1-a
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LINEAR MEASUREMENT ACTIVITIE S

Metre Centlmetre Mllhmetre

s
e

L THE METRE (m)

A. DEVELOP A FEELING FOR THE SIZE OF A METRE

1. Pick up dne of the metre
sticks and stand it up on the
floor. Hold it in place with
one hand. Walk around the

stick. Now stand next to
the stick, With your other
hand, touch yourself where
- the top of the metre stick
comes on you.

THAT IS HOW HiGH A METRE [S!

"

2. Hold one arm out straight
at shoulder height. Put
the metre stick along this -
arm until the end hits the -
end of your fingers. Where
is the other end of the
metre stick? Touch your-
self at that end.

THAT IS HOW LONG A METRE IS!

.. Width of table,

' this room,

3. Choose a partner to stand

at your side. Move apart
s0 that you can put one
end of a metre stick on
your partner's shoulder
arid the other end on

" your shoulder. Look at
the space between you.

THAT IS THE WIDTH OF.A METRE! 1

. DEVELOP YOUR ABILITY T0 ESTIMATE IN METRES,

‘Now you will improve your ability to estimate in metres.

Remember where the length and height of a metre was on your
body. ~

For each of the following items:

Estimate the size of the items and write your estimate in .the'
ESTIMATE column, Measure the size with your metre stick
and write the answer in the MEASUREMENT column.

Decide how close your estimate was to the actual measure. If
your estimate was within 25% of the actual measure you are a
“Metric Marvel.”

, How Close-

Estlmate Measurement  Wer® You?

| (m) (m) |
Height of door knob ~.

from floor.

Height of door.
Length of table.

Length of wall-of

/
Distance from

you to wall , _ =

Exercise 1
(continued on next page) 1 1




(. THE CENTIMETRE (cm)

There are 100 centimetres in ane metre. 1 there are 4 metres and
3 centimetres, you write 403 cm [(4 x 100 em) + 3 em = 400 cm
+3cm).

A, DEVELOP A FEELING FOR THE SIZE OF A CENTIMETRE

1. Hold the metric ruler against the width of your thumbnail
How wide s it? em

2. Measure your thumb from the first joint to the end.
em

3. Use the metric ruler to find the width of your palm.
om

4. Measure your index or pointing finger. How long isit?
cm

———

5. Me sure your wrist with a tape measure. What is the distance
 around it? o :

6. Use the tape measure to find your waist size. et

B. DEVELOF YOUR ABILITY TOESTIMATE IN CENTIMETRES

You are now ready to -stimate in centimetres. For each of the
] following items, follow the procedures used for estimating in

metres.
How Close
Estimate Measurement Were You?
{em) {cm)
1. Length of a paper
clip.
-2 Diameter (width)
' of a coin.
3. Widthofa
postage stamp.
4. Lengthofa }
pencil, l
5. Width of a sheet
of paper. '
THE CENTER FOR VOCATIONAL EDUCATION

1l THE MILLIMETRE (mm)
There are 10 millimetres in one centimetre. When a measurement is
2 centimetres and 5 millimetres, you write 25 mm [(2 x 10 mm)
+5mm=20mm+3mm]. Thereare 1 000mmin1m.

A. DEVELOP A FEELING FOR THE SIZE OF A MILLIMETRE

Using a ruler marked in millimetres, measure:

1. Thickness of a paper clip wire. __ mm
2. Thickness of your fingernail. - mm
3. Width of your fingernail, __mm
4. Diameter (widthjof a coin. _m
5. Diameter (thickness) of your pencil. mm
6. Width of a postage stamp. mm

B. DEVELOP YOUR ABILITY TO ESTIMATE IN MILLIMETRES

You are now. ready to estimate in millimetres. For each of the
following items, follow the procedures used for estimating in

netres.
How Close
Estimate Measurement Were You?
(mm) (mm)
1. Thickness of a
nickel.
2. Diameter (thickness)
of a bolt.
3. Lengthof a bolt.
4.  Width of a sheet
of paper.
5. Thickness of a board
or desk top.
6. Thickness of a
button.
- ~ Exercise 1

13



AREA MEASUREMENT ACTIVITIES

Square Centimetre, Square Metre

WHEN YOU DESCRIBE THE AREA OF SOMETHING, YOU ARE
SAYING HOW MANY SQUARES OF A GIVEN SIZE IT TAKES TO
COVER THE SURFACE.

. THE SQUARE CENTIMETRE (cm?)

A, DEVELOP A FEELING FOR A SQUARE CENTIMETRE

1.
2.

Take a clear plastic grid, or use the grid on page 6.

Measure the length and width of one of these small
squares with a centimetre ruler.

THAT IS ONE SQUARE CENTIMETRE!

Place your fingemail over the grid. About how many

squares v 3 it take to cover your fingernail?

em?

Place a coin over the grid. About how many squares
does it taks to cover the coin? em?

Place a postage stamp over the grid. About how many
squares does it take to cover the postage stamp?

em?

Place an envelope over the grid. Abnut how many

squares does it take to cover the envelope?
2

cm

Measure the length and width of the envelope in centi:
metres. Length cm; width cm.
Multiply to find the area in square centimetres.

em X om = em’. How
close are the answers you have in 6. and in 7.7

wlmﬁ FOR VOCATIONAL EDUCATION
Q .

B. DEVELOP YOUR ABILITY TO FSTIMATE IN SQUARE

:h_CDND—-I

CENTIMETRES

You are now ready to develop your ability to estimate
in square centimetres.

Remem)er the size of a square centimetre. For each of the
following items, follow the procedures used for estimating in
metres.

How Close
Estimate Measurement Were You?
(cm’) m)
Index card.
Book cover.
Photograph. -
Window pane or
desk top.

Il. THE SQUARE METRE (m')

A. DEVELOP A FEELING FOR A SQUARE METRE

1. Tape four metre sticks together to make a sq1are which
is one metre long and one metre wide.

2. Holdthe square up with one side on the floor to see how
big it is. .

3. Place the square on the floor in a corner. Step back and
look. See how much floor space it covers.

4. Place the square over a table top or desk to see how
~ much space it covers.

4, Place the square against the bottom of a door. See how
w8y much of the door it covers. How many squares would it

take to cover the door? m?
THIS IS HOW BIG A SQUARE METRE IS!

Exercise 2
(continued on next page)

15



[ g8

=~ Oy O e

DEVELOP YOUR ABILITY TO ESTIMATE IN SQUARE

METRES

You are now ready to estimate in square metres. Follow the

~ procedures used for estimating in metres.

Jow Close
Estimate Measurement Were You?

(m*) (m*)

Door.

CENTIMETRE GRID

Full sheet of
newspaper,

(‘halkboard or
bulletin board.

Floor.
Wall.
Wall chart or poster.

Side of file cabinet.

THE CENTER FOR VOCATIONAL EDUCATION

vExetci.se 2
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" VOLUME MEASUREMENT ACTIVITIES
" Cubic Centimetre, Litre, Millitre, Cubic Metre

"I THECUBIC CENTIMETRE (cm’)

A. DEVELOP A FEELING FOR THE CUBIC CENTIMETRE

1. Pick upa colorad plastic cube. Measure its length,
height, and width in centimetres. .

THAT IS OE CUBIC CENTIMETRE!
9. Pind the volume of a plastic litre.box.

2. Place a ROW of cubes agains; the bottom of one side

of the box. How many cubes fit in the row? ‘

b. Place another ROW of cubes against an adjoining side
of the box. How many rows fit inside the box
to make one layet of cubes?

How many cubes in each row? _
How many cubes in the layer in the bottom of the
box?___

¢. Stand a ROW of cubes up against the side of the box.
How many LAYERS would fit in the box?

How many cubes in each layer?
How many cubes fit in the box altogether?

*HE VOLUME OF THE BOX 1S ___CUBIC
;' ENTIMETRES.

d. Measure the length, width, and height of the box in
centimetres. Length __vcm; width em,;
height cm, Multiply these numbers to find
the volume in cubic centimetres.

om X cmx om = em’,

Are the answers the same in ¢.and d.”

THE CENTER FOR VOCATIONAL EDUCATION
Q ‘

ERIC

"B, DEVELOP YOUR ABILITY 10 ESTH\lAT}é INCUBIC
CENTIMETRES

You are now ready to develop your ability to estimate
in cubic centimetres.

Remember the size of a cubic centimetre. For each of
the following items, use the procedures for estimating in

metres. N . :
Sy How Close
. Estimate Measurement Were You?
S (e, (o)
1. Index card file ‘
box.

9. Freezer container. —.

3. Paper clip box.

4. Box of staples.

I. THELITRE()
A, DEVELOP A FEELING FOR A LITRE

1. Take a one litre beaker and fill it with water.

2 Pour the watet into paper cups, filling each as full as you
usually do. How many cups do you fill?

THAT [S HOWMUCH IS IN ONE LITRE!
3. Fill the litre container with rice.

THAT IS HOWMUCH IT TAKES TO FILL A ONE
LITRE CONTAINER! |

Exercise3
(continued on next page)
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B. DEVELOP YOUR ABILITY TO ESTIMATE INLITRES

You are now ready to develop your ability to estimate in
litres. To write two and one-half litzes, you write 2.5 1, or
2.5 litres. To write one-half litre, you write 0.51, or 0.5
litre. To write two and three- fourths litres, you write
2751, or 2.75 litres. -

For each of the following items, use the procedures for

estimating in metres.
. : How Close

Estimate Measurement Were You?

) 1)

o

1. é Medium-size
freezer container.

2. Large freezer
container.

3. Small freezer
container.

« Bottleorjug.

il THE MLLILITRE (m)

There are 1 000 millilitees in one litte. 1000 i =1litre. Half
alitre is 500 millilitres, or 0.5 litre = 500 ml.

A. DEVELOP A FEELING FOR A MIL.LILITRE

1. Examine a centimetre cube. Anything which holds
" 1em holds 1 ml.

2. Filla 1 millilitre measuring sucon with rice, Emptythe
spoon into your hand. Carefully pour the rice into a
small pile on a sheet of paper.

THAT IS HOW MUCH ONE MILLILITRE I8!

J: . Fill the 5 ml spoon with rice. Pour the rice into ancher
pile on the sheet of paper.

THAT S 5 MILLILITRES, OR ONE TEASPOON!

4. Fill the 15 mlspoon with rice. Pour the rice into a third
pile on the paper.

THAT 18 15 MILLILITRES. OR ONE TABLESPOON!

{

v

. DEVELOP YOUR ABILITY TO ESTIMATE IN MILLILITRES -

You are now ready to estimate in millilitres. Follow the

procedures used for estimating metres. '
How Close
Lstimate Measurement Were You?
(ml) (md)
. Small juice can.
Papér cup or tea
cup. |
Soft drink can,
Bottle.

[V. THE CUBIC METRE (m®)

A DEVELOP A FEELING FOR A CUBIC METRE

1. Place a one metre square on tie floor next to the wal.
2. Measure a metre UP the wall,

' #3 3. Picture a box that would fit into that space.

THAT IS THE VOLUME OF ONE CUBIC METRE!

. DEVELOP YOUR ABILITY TO ESTIMATE IN CUBIC METRES

f
For each of the following items, follow the estimating proced
ures usc" betore.

How Close
Estimate Measurement Were You?
m) ()
Office desk.
. File cabinet. = -
. 'Small room.
Al
- Exercise3



M:.SS (WEIGHT) MEASUREMENT ACTIVITIES
Kilogram, Gram

The mass of an object is a measure of the amount of matter in the
" “object. This amount is always the same unless you add or subtract some
matter from the object. Weight is the term that most people use when
they mean mass. The weight of an object is affected by gravity; the
mass of an object is not. For example, the weight of a person on earth
might be 120 pounds; that same person’s weight on the moon weuld be
90 pounds. This difference is because the pull of gravity on the moon
is less than the pull of gravity on earth. A person’s mass on the earth
and on the moon would be the same. The metric system does not
measure weight--it measures mass. We will use the term mass here.

The symbol for gram 1s g
The symbol for kilogram is kg. -
"~ There are 1 000 grams in one kilogram, or 1 000 g =1 kg.
 Half a kilogram can be written a: 500 gyor 0.5 kg.
A quarter of a kilogram can be written as 250 g,or 0.25 kg.
Twoand three-fourthsl kilograms is written as 2.75 kg,

-~

L THE KILOGRAM (ke)
" DEVELOP A FEELING i‘"OR THE MASS OF A‘ KILOGRAM
Using a balance or scale, find the mass of the items on the table.

Before you find the mass, notice how heavy the object “feels”
and compare it to the reading on the scale or balance.

J

%mectmn FOR VOCATIONAL EDUCATION . ' :
" ' . . !

e o B

o

 Mass

(kg)

1 kilogram t;ox -
‘Textbook. R
Bag of sugar. . _

Package of papel, e

Your own  Jass. —_—

DEVELOP YOUR ABILITY TO ESTIMATE IN KILOGRAMS _

For the following items ESTIMATE thefnassof the object in
kilograms, then use the cale or balance to find the exact mass
of the object. Write the exact mass in the MEASUREMENT
column. Determine how close your estimate is: |

‘ . How Close
Estimate Measurement Were You?
(kg) (kg)
Bag of rice. "
Bag of nails.
Large purse or
briefcase.
" Another person.
A few books.
| Exercise 4
" (continued on next page)
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[l THEGRAM(g)
A. DEVELOP A FEELING FOR A GRAM
1. Take acolored plastic cube. Hold it ir. your hand.

pressure on your hand when the cube is in motion, then
when it is not in motion.

THAT IS HOW HEAVY A GRAM I8!

2. Take a second cube and attach it to the first. Shake the
cubes in first one hand and then the other hand; rest
" the cubes near the tips of your fingers, moving your
hand up and down.

THAT IS THE MASS OF TWO CRAMS!

. 3. Take five cubes in one hand aﬁd shake thém around.
THAT IS THE MASS OF FIVE GRAMS!

wcmm FOR VOCATIONAL EDUCATION

Shake the cube in your palm as if shaking dice. Feelthe

-/
B.  DEVELOP YOUR ABILITY TO ESTIMATE IN G}(.AMS

You are now ready to improve your ability to estimate. in
grams. Remember how heavy the 1 gram cube is, how heavy
the two gram cybes are, and how heavy the five gram cubes
are. For each of the following items, follow the procedures
used for estimating in kilograms,

, R How Close
Estimate Measwrement Were You? -

§ (@ ®)
1. Two thumbtacks.
2. Pencil.

/

3. Two-page letter !

and envelope,
4, Nickel.
5. Apple |
6. Packageof . o

~ margarine,
n

‘Exerci‘.se 4



; TEMPERATURE MEASUREMENT ACTIVITIES

Degree Celsius

[ DEGREE CELSIUS(°C)

Dégree Celsius ("C) is the metric measure for temyperature.

A DEVELOP A FEELING FOR DEGREE CELSIUS

" Take a Celsius thermometer. Look at the marks on it

1.

1.

Find 0 degrees.
WATER FREEZES AT ZERO DEGREES CELSIUS (0°C)

WATER BOILS AT 100 DEGREES CELSIUS (100°C)

Find the temperatute of the room. °C. Isthe
room cool, warm, or about right?

Put some hot water from the faucet into a container.

Find the temperature, ____°C. Dip your finger
quickly in and out of the water. Is the water very hot,
hot, ot just warm? |

" Put some cold water in a container with a thermometer. )
. Find the temperature.

°C. Dip your finger into

.‘\( ‘the water. Is it cool, cold, or very cold?
. o r :
5. Bend your arm with the inside of your elbgw around the

bottom of the thermometer. After about ¥hree minutes
find the temperature. °C. Your skin tempera-
ture is not as high assyour body temperature.

B.

1.

11

DEVELOP YOUR ABILITY TO ESTIMATE (N DEGREES
CELSIUS

For each item, ESTIMATE and write down how many degrees
Celsius you think it is. Then measure and write the MEASURE-
MENT. See how close your estimates and actual measure-

ments are.
How Close

Estimate Measurement Were You?
(°C) ('C)

Mix some hot and '
cold waterina
container. Dip your

. finger into the
water.

Pour out some of ,

- the water. Add'some : .

hot water. Dip your
finger quickly into
the water. -

Opfdoor tempera-
ture.

A

Sunny window sill.
Mix of ice}s and water. J

NORMAL BODY TEMPERATURE IS 37 DEGREES N3 Tempe,ﬁure i
CELSIUS{B'EOC). . . & “': flol(')\'i .

A FEVER I8 39°C. C 0 Tempertweat - .
A VERY HIGH FEVER 18 40°C, \ cellmg.\ o

Exercise 5

27
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. P
UNIT
“METRICS IN THIS OCCUPATION '
Changeover to the metric system is under way. Large corporatlons are already using
metric measurement to compete in the world market. The metric system has been used in
OBJECTIVES various parts of industrial and scientific communities for years. Legislation, passed in
, . 1975, authorizes an orderly transitjon to use of the mettic system. As businesses and
The student will recognize and use the mewric industries make this metric changeover, employees will need to use metric measurement
terms, units, and symbols used in this occupa- in job-related tasks.
tion, -
Table 2 lists those metric terms which are most commonly used in this occupation,
o Given a metric unit, state its use in this These terms are replacing the measurement units used currently. What kinds of job-
occupation. related tasks usé measurement? Think of the many different kinds of measurements you
. now make and use Table 2 to discuss the metric terms which replace them See if you
¢ Given a measurement task in this occupa- can add to the list of uses beside each metric term.
tion, select the appropriate metric unit
and measurement tool. .

SUGGESTED TEACHING SEQUENCE

1. Assemble metric measurement tools (rules,
tapes, scales, thermometers, etc.) and
objects related to this occupation.

2. Discuss with students now to read the

tools. |
3. Present and have students discuss . |
Information Sheet 2 and Table 2. . ,

4. Have students learn occupationally- |
related metric measurements by complet:
ing Exercises 6 and 7. ' k

5. Test performance by using Section A of
“Testing Metric Abllmes "

| J

l "x ‘miccmnfonvocmomteoucmon _ Information Sheet 2

29
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N | § LR, | | "
TRIC UNITS FOR INOUSTpiA Ly TRONICS, |
m P B -

<
;

RADIO-TV, AUDIO
] §
Length "‘imm“h m"‘ ) ' Length snd dismeler of fasteners, screws, bolts, wrench sizes;
o \\/\/\ | tapaind diss; relittors and capaciton” ’
oty v Length of control thafls; wire lengths; switch openinga
W‘/m\/v Wiring rung; antenng langth
3
k/'mm:b“\/'{/\ Distance to wpplie and cuatomers
Aes %v Capacitor plate
W{/\ Speaker bl it chais ayat PIC bourds
}mm{/v Spuce fot inselling sudho control consols; area to be sermoed
-] i€ Oy,
Volume/Capacily ’ M“\etre \ ‘
e \ /\._ Installing audio congolm, control panels, speakert in room
’;-“N\/-\n/-\ .pm: conml b‘“ li'. i
,,11“'“"! n
- }“‘\/ \/\ Stylus “pressure™ on & phonograph record; ol solder
; j‘ﬁ"h\/\k{ﬁ Roll solder
R 8

**Temperatiire e thu. ¢ Bifect of heat on components; meiting point of solder; equipment

specifications; squipment operatiog temperatures; clibrating and
/\/\/\ teating heat sensony

A———s st r '

Premure ﬁ_"‘m\/_{/\ - Pluid prossurealr, water, qu lines

——————————"] il

Power or hesl flow e }\/\W

' N W\/\ —i - by isipation; lamp size

. th o there i, " .

*Newlons I the commeet matzic ™ f Mm: m't.u" of lﬂ“‘ Al ' Dol 1hat Memureg of yiylu prossure may latar ba changed 1o newtons.

#*Kelrin (K) may oo be uaed "i;::al 0“8‘ Scyics ":5"“ o lo%%\uw 2P The temparatue K n caled ‘ol sar,” O the commonly ued Celive

weperstur e, i ot B 3 ) hotn sk

[ ) "

NOTE: Mot units cumently w8 inf" ey og wr" ' D“\ doc“"”"“ Ptain the same In the mesic eymem. )
ELECTRONIC COMPONP Y., | f fogm
ACTUAL SIZE OF COMPONENTS N gt 1°""“"" l‘“ i g ;

o Amm 4 '
10 mm _.( l.__ ( !

o —m—w S I TOP.VIEW.OF . | . . \. TRANSISTOR
' INTEGRATED
14 W RESISTOR CIRCUIT
e ——

31
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TRYING OUT METRIC UNTS

e, o f N s P e e

e

To give you prctice with metric units, firy estiMate the measure-
ments of the items below. Write down your best guess next to the item.
Then actually meysuye the jtem and write down yaur answers using the

I A VA VL

Length
1. Palm width

2. Hand span

e e e e, 7 N ™ V8t ettt g

3. Yourheight

e P o™ vt it

4. Resistor

E e T b o Y i PP N

5. AC. line cord

6. Tone ar _
‘_—-—_——\A/Mﬂ——.'-
7. Soldering gun tp

8. Scope probe

9. Antenpy

Area
10. Desk top

R e e A S S
11. Classrooms flooy

12. Control copsole

13, Printed cirguit bord

M. Amplifier chassis

Volume/Capacity

Egtimale

v

15. Small pottle

P NN e A

-+ corect metric synsbols. The more you practice, the asier it will be.
e o R

Actual

—w\-r\——-—""\

s o VTS

—
16. Measuring cup ‘ ‘
17, Milk container
18. Motor grease cup
—— — N
19. Bucket |
20. Meterbox | | B
21, Resistor cabinet
20. Speaker cabinet
Mass,
23. Textbook
—— N -
24. Tape cartridge | =
25. (ol of solder
26. Transformer |
27. Phono stylus .
98. Audio transformer- | S
Temperature |
29. Qutside temperature- ,
UL ©= 2 P S N
30. Inside temperature b .
32 Inside an amplifier cabinet ~ .{’ C
N ! EﬂerCIQE 6

33



REPAIRING WITH METRICS .

It is lmportant to know what metric measurement o use. Show | 1. Capacity of a small bottle of
what measurement to-use in the following situations. control cleaner

1, Heightof modtlar tuper 16, Volume of the ool box

9. Diameter of a tuner knob 17. Length of a chassis screw

3. Capaclty ofaneye dropper 18, Width of integrat:d circuit

-

4, Dlmensmns foratranslstor heat smk \ 19 D}aiiibter of a smill speaker
2 Length o | 20, Width of a tape recorder play- |
. , " pack head
A Widsh ‘ . 91, Length of a standard antenna
mast

5. Length of a o-watt resistor

- , 20, Area of printed circuit board

6. Height of power transformer When

mounted on a chassis 93, Temperature of working

— - amplifier . o =
7. Diameterofa gt cel ) 24. Dimensions ofacapacltor ) N

8. Pressure in the air line | & Length

9, (losing distance of a relay b, Diameter . _

95. Mass of a tube of lubriplate

10. Dini2nsions of  printed circuit board:
' 96. Width of a cassette tape .

2 Length « A
¢ —t— 97, Width of a ree] audio tape
b. Wi : ' )
— i - 98. Volume of a speaker cabinet
A1 Saeofaddl bit (Gamerr) | | % Sy presue”
12. Vs 6faNo.6selfta;§pipg xrew : 30. Volume of‘cleaning solvent

—n

15 Width of a video tape

_ e———p—

14 Hexght of tape recorder recordmg N
head

L]

‘%mgc;mn FOR VOCATIONAL EDUCATION . : ‘ | ExerCise 7’ B
ERIC | o | ' |
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-~ UNIT,

OBJECTIVE

’

The student will recognize and use met-

~ ric equivalents.

= Given a metric unit, state an equivalent

1.

. inalarger or smaller metric unit.

’

i

SUGGESTED TEACHING SEQUENCE
Meke available the Information Sheets
(3 -8) and the associated Exercises
(8-14), oneat atime.

As'soon as you have presented the

. Information, have the students complete

each Exercise.

Check their answers on the page titled
ANSWERS TO EXERCISES AN
TEST.- -,

Test performance by using Section B of |
- “Testing Metric Abilities.”

. wcmm FOR VOCATIONAL EDUCATION

‘Centimetres and Millimetres

" There are 10 mmin each cm, 501 mm = 0.1 em (one-tenth of a centimetre). This means that
_ 7mm=0.47cm,so57mm = 5em+ 7 mm

. millimetre is 0.1 cm (one-tepith of a centimetre), 4 mm = .

L

METRICMETRIC BQUIVALENTS

_ 2
( illll il ”N’”H‘HH il llll‘ll”]””‘llHWH‘W} | ' '
ﬂ {2

1-;_234(5.6., 3456

Look at the picture of the.nail next to the ruler, The nailis 57 mm long. This is5 em+ 7 mm,

= Sem+0.7 cm \

i = 5.7 em. Therefore 57 mmis the same as 5.7 em.
Now measure the paper clip. /It is 34 mm. This is the same as 3‘ cm + mm, Since each
cm. So, the paper clip is

3dmm= 3cem+4mm
= 3cem+0.4cm .
= 3.4 cm. This means that 34 mm is the same as 3.4 cm,

Information Sheet 3

Now you try some.
a) 26mm= cm e) 132mm = m
" b)583mm = _em f) 802mm = —_¢m

¢) 94mm=_;_.,.cm~ g) 1400mm = cm

d) 680mm= — . cm h) 2307Tmm = cm

- Exercise 8

)

o}
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s

(Metres, Centimetres, and Millimetres ) (Milltres to Litres

There are 1 000 millilitres in one litre, This means that

There are 100 centimetres in one mette. Thus,

tm® t1llben= Alen, ' 2 000 milliitres is the same s 2 itre,
- :xIOOcmn :gﬂcm,l 3000 ml is the same as 3 litres,
' gm= 8x100em= 800cm, . , |
: 4000 mlisth 1 litres,
36m=36x100cm=3600cm, ml is the same as 4 litres

12 000 m! s the same aS 12 litres. .
) [

There are 1 000 millimetres in one metre, ‘so

‘ ams 221000mm = 2000mm Since thete are 1 000 millilitees in each litre, one way to change milli

litres to littes is to divide by 1000. For example,

3m= 3x1000mm= 3000mn, | - - .
m= 651000mm= 6000 mm . . ' _I_QQ.Q . .
24m =24 x 1000 nm = 24 000 i g 00wl =700 ke e x

. | om0
From your work with decimals you shotid know that 2000 ml = 35pp fitres = 2 litres.

one-alf of a metre can be written 0.5 m (five-tenths of a metre), And, 2 a inal example, | u

. . b . 000.
one-fourth of a centimetre can be written 0.25 cm 98 000 mi = g?-o-aahtres 24 litres.
" (twenty-five hundredths of a centimetre).

;o

. . ' What if something holds 500 mi? How many litres s this? Thisis .
This means that if you want to change three-fourths of a metre to worked the same way.
millimetres, you would mpltiply by 1 000. So

0% m= 0 75 %1000 mm 500 ——— litre = 0.5 litre (five-tenths of  litre ). So 50m

y 500 mi = 1 000 .
is the same as one-half (0.5) of a litre. ‘

- lggxIOOOmm ‘ . ‘
Change 57 millilitres to hitres,
wgmm ' - 3
* Tox 100 m -—-d-(-'r;%huejo.%? litre ({ifty-seven thousandths of a
. z .75x10mm litre).
= 750 mm. This means that 075 m = 750 mm. ) o : :
k : " : ¥) ; - ' Jl
Information Sheet 4 Information Sheet 5
~ Fill'in the following chart. ' { Now you try g6me. Complete the following chart,
‘ : . '
metre centimetre | millimetre | - ' mllhhtres ltes ot
m m mm ' ' . 0 .
1 100 1 8o C * a L [3000 ‘
2 200 : 6000 ‘
3 : §
9. ? 17000 =
- 5000 » ‘ 7
[ | , q 300 3
_ 08 0 | ' 700
, 06 3 e . 09
2.5 25 4 o 250 ¢
I8 A | 0% 39
. 1 \ ‘ - 215 '
‘ *"“"38 L) k 639 ' N . HL T .
e : ‘ ) i Exercise 9 . . Eer’CIse 1




f

ot e N
Litres to Millilitres Kilograms to Grams !
What do you doif you need to change litres to mullilitres? Remember, Tochange kiloggams to grams, you multiply by 1 000. /(‘
there are 1 000 millilitres i one e, or Tlitre - 1 000 1. / | ,.:
Pobps b x1000g= 1000g, )
S, 2 fkg=23 x1000p=23000g,
0.75)kg= 0.5 x 1000g= T30g
Ve 2y T 20 ) NN 1' ‘ J
T lres= Ty l 000 ml = 7000 ml, \ \\ Information Sheet 8
13 Ntres=1o 1000 ml =13 000 m, Complete.the following ehart, ’
0.65 htre = 065 x1000ml = 630 ml.
— . . — kilograms grams
Information Sheet 6 { ke g
Now you try some. Complete the {ollowing chart, \
. 7 7000 a
ilres Hilitres 11
hl]ro. mlli;l;lre. 00
0.4
\ " 0.63
y 8000
: . L7 Exercis&\ﬁ
16 . : :
T, Changing Units at Work
04 . o .
51 Some of the things you use in this occupatioh may be measured in
180 ‘ Exercise 11 cifferent metric units, Practice ehanging each of the following to
( , N\ metric equivalents by completing these statements,
Grams to Kilograms . o
There are 1 000 grams in one kilogram, ‘This means that 2 ) 500 cm of wire , — m
‘ b ) 1250 m} of solution is _ l
<2000 grams is the same as 2 kilograms, ¢ ) e diameter speeker s i /
U S ) 250 gof solder is "I
5000 g is the same as 3 ke, e ) 120 mm wide chassis is ? cm
70 g is the same as 0.7 kg, and so on, 1)0.251 of liquid cleaner is ml
: g )60 kg TV setis ¢
To change from grams 1o kilograms, you use the same procedure for h)0.51of concenitate s __m
| changing from millilitres to ltres, ) 2mboard s _ mm
\ . J ) ) 500 g of transistors is kg
. Information Sheet 7 k) 500 ml of spray pair' » |
Try the following ones, | )10 m of wire is , cm
gams | kilograms m) 2.5 em insulatoris mm
/ : g n) 2 400 mm length of cable is . _cm
4 000 i
9000
PEEI ;
8 .
=) - 41
275 Exercise 12
 TME CENTER FOR VOTATIONAL EDUCATION ' Exercise 14




UNIT/

/. ~ OBJECTIVE

, The student will recognize and use
instruments, tools, and devices for mea-

 surement tasks in this occupation.

¢ Given metic and Customary tools,
instruments, or devices, differentiate
between metric and Customary.

¢ Given a measurement task, select.
and use an appropriate tool, in-
strument ot device.

o Given & metric measurement task,
judge the metric quantity within 20%
~ and measure within 2% accuracy.

SUGGESTED TEACHING SEQUENCE

1. Assamble metric and Customary measur-

ing tools and devices (rules, scales, °C
thermometer, drill bits, wrenches, mi-
crometer, vernier calipers, feeler gages)
and display in separate groups at learning

stations.
¢

2. Have students examine metric tools and
instruments for distinguishing character-
istics and compare them with Customary
tools and instruments.

" 3. Have students verbally describe charac-

teristics.

4. Present or.make avallable Information .~ |

Sheet 9, -

5. Mix metric and Customary tools or
equipment at learning station. Give
students appropriate Exercises 13
and 16.

6. Test performance by using Section C
of “Testing Metric Abilities.”

H THE CENTEA FOR VOCATIONAL EDUCATION
ERIC |

3

@

ELECTING AND USING
METRIC INSTRUMENTS , TOOLS AND DEVICES

Selecting an improper tool or misreading a scale can result in an improper. sales form,
damaged materials, or injury to self or fellow workers. For example, putting 207 pounds
per square inch of pressure (psi) in & truck tire designed for 207 kllopascals (about 30 psl)
could cause a fatal accident. Here are sore suggestlons

1.

*mon fractions (3/8) on drill bits, feeler gages, etc. .

<

Find out in advance whether Customary or metricunits, tools, instruments, or pro-
ducts are needed for a given task.

Examine the tool or instrument. before using it.

The metric system is a decimal system. Look for units marked off in whole numbers,
tens or tenths, hundceds or hundredths.

Look for metric symbols on the tools or gages such as m, mm, kg, g, kPa, etc.

Lok for decimal fractions (0.25) or decimal mixed fractions (2.50) rather than com-

Some products may have a special metric symbol such a5 block M to show they are
metric.

Don't force bolts, wrenches, or other devices which are not fitting properly.

Practice sélecting and using tools, instruments, and devices.

13 |
)

Information S\heetl9

o
one?
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WHICH TOOLS FOR THE JOB'

Practice and prepare to demonstrate your ab’ y 0 jgett ’f{,en
select, and use metric-scaled tools and mstrumerlts hE taghs ¢ pprc-
below. You should be able to use the meagurement 1o s

to the
priate precision of the tool, instrument, or task. .

: in or
Select and demonstrate or describe use of ‘t0015 ’ ‘%tmmeﬂtﬁ’
* devices to: \

Drill a hole in a metal chassis to fit a rubber grommet

Measure the wire needed to go from the contfo pa“el t the
operating eq"lipment.

'

Read the temperature in an electric oven,

Measure the precsure needed to activate a pres"’m swiwh.

. . , il

Find the mass of a piece of equipment which by hunf o
a wall, ,

‘, . "
Messure the diamete of the screw used to f85%E" & igeh 7
the switch box.

Measure the overall diameter of the wire used 220 y
installations.

Messure the contact opening on a power reldy”
. ‘ ol
Determine the aréa needed by the console et

10. Determine the area of a circuit panel.

-
r
.
-~

‘Measure the diameter of a control shaft.. .-

e

_ L.

Messure for cutting a piece of petforated phenol b

14 cm x 10 em printed circuit board.

12. Op a

N /\_
| 10...The mass of a smal rollof solder. -
/\_

MEASURING UP IN
NDUSTRIAL ELECTRONICS.
N .

For the tasks below, -timate the metric messurement to within
95% f actua] megsutement, and verify the estimation by measuring
o Within 5% of actual measurement.

/‘\_

—

| Estimate ~ Venfy

o

A
1. Sbace needed to us::. * master
Intercom unit n a wal:

2. Width

“b L
- Length
c. Depth -

/x
9. Depth of a panel meter.,

/\
3, The thickness of a printed
Clreuit hoard.
/r\
4. The amount of video tape left
On g half used reel. .
/\*
5. The length of a screw used to
fasten 5 pnnted circuit board
103 chaggis.

-

T -

6. Length of cable needed for the -
Video camera.

A

7. Mass of a TV camera to be
- Mounted,

/\g
8. Volume of tube.

e
9. Dimensions of a plate transformer.-

- et

11 Measure the diameter of the solder-
ing iron,

/';
19, Diemeter of the shaft of a replace
Ment gang switch.
ﬁ

N

6r0|se 15
e iy

— N
EX

(Indus

Q

‘ ||l THE CENTER FOR VOCATIONAL EDUCATION

" :
Exercise 16
(Indusrial Electronics)
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WHICH TOOLS FOR THE JOB!

e e Ve i i it

Practice and prepare to demonstrate your ability 0 identify,
select, and use metrioAcaled tools and instruments for the tasks given
below. You should be able to use the measurement tols to the appro-
pnnte precision of the tool, ingtrument, of task.

devices to:

L.
2.

- of aheat lamp,

10.

Select and demonsyate of describe e of taol, sttuments, or

Bore a 10 mm hole in a speaker cabinet to motnt 3" “L” pad.

Measure the legd~in wire needed to mount an suten™a néar your
laboratory.

Heat a circuit hoard t0 a specified temperature with the use

Measure the stylus “pressliré” on & phonograph ecOrd,

Measure the extended length of an FM. porgable ratio ntenns.

Measure the length and diameter of the screws needed o pus the
back ona TV.

Measure the diameter of 3 tuner shaft.
Select the screws ibedeq o mount a perforated citclit boapd.
Calculate the floct 128 need. g for a large coloy TV console,

Cut a piece of petforated phenolic fot a 14 om x 30 ¢m Printed
citcuit board.

PP SR SN S P

e

o Exercise 15
T.._,‘ THE CENTER #0R VOCATIONAL EDUCATION (Radio - TV)

/

MEASURIM‘ UPIN RADI()/-TV

For the tasks below, estimate the metri¢ meﬂfu’& tf" Wlthlq
20% of gctug] measurement, and verify thy optimg i by we”“mkt

within 2% of actual Measlirement.

N

: N
gt ety
1. Workbench area for TV chassis
9, Diameter of the color tube base |
Copnéctor
3. ﬂdﬁuuﬁt fmemg jack on cabinet; o
olen
e e Rt A
4. Diameter of the tuner shaft |
5. Replacing a loudspeaker
6. Length of a phono to A
. Length of a phono tone amn
7. Mags of the phono cartrid N
. of the phono cartridge j
8. Dimensions of the loudspeaker -
inamdioorTV: - |
2. Wigth
n
Vf“'/\‘/-.—\_
19, The ﬂtllﬁknﬂefs of a TV printed
cxrcul 0
10, The dullmeter oiuthe dvolume -
- control in a small radio : : ,
il Replapeachassis mounted R
12, Measure the channel selector | '
shaft length '
Ex@.mise ]6
(ﬂadio"I‘V)
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HICH TOOLS FOR THE JOR?

—

- MEASURINGUPIN S

AUDIO EQUPMENTREPAR . °

.~ Practice and:prepare to demonstrate your ability to identify,
select, and use metric-scaled tools and instruments for the tasks given

below. You should be able to use the meastrement tools to the appro-

priate precision of the tool, instrument, or task. |

For the tasks below, estimate the metric messurement to within
. 20% of actual easurement, and verify the-estimation by measuring
‘to within 2% of actual meagurement, \ B

! Estimate |  Verify
Select and demonstrate or describe use of tools, instruments, or 1. Area of atape deck
devices to: : — .
| 2. Depth of 3 12-inch speaker L
1. Boreahole in a speaker cabinet to Mount an “L"” pad.
' : 3. Amount of control cleaner in
2. Measure the wire needed to run from an audio amp to 3 wall a bottle
speaker. | ‘ = ,
| ‘ : u 4, The size opening needed to
3. Measure the size opening needed to install a microphone motnt a tuntable
 wall jack, |
4, Heat cituit boad b  specfed temperture with these | > of et ape
| of & heat lamp. | 6. Length of a phono tone grm
5. Measure the stylus pressure on'a record, —
o 4 7. Dimensions of the phon
6. Measure the length and diameter of the screws used to fasten . . cartridge -
the back on an amplifier,
) , , , 8. Dimensions of a loudspeaker
7. Select the drill bit to drill the hole for a No. 6 self-tapping - baffle:
8. Measure the maximum extended height of a miérophone h_Legth
© rstand. / : | ¢. Thickness
9, Determine the area needed for an audio control console, 9. The thickness of a printed
| ' circuit board
10 Measure the dimensions of a replacement speaket batfle. ...
: L _ : 10. The thickness of the volume
11: Measure the distance between holes for mounting 2 line control
matching transformer, ' _ —_—
| o C ‘ b |
12 Measurethe thickness of a stack of ten records. 1 ;I:;t]ength ofhe one conte ,
k . \ b
13, Measure the tip temperature of 2 25 watt soldering iron, 12, Tﬁe mass of a small package of
. ‘ solder '
- Exercise 15 Exercise 16
TP}CSNTER FOR VOCATIONAL EDUCATION . (Audio Equipment) (Audio Equipment)
8/ o ‘ .‘



OBJECTIVE

The student will recognize and use metric

~and Customary units interchangeably in order

" ing, selling, and using products and supplies in
this occupation. ’ |

. @ Given a Customary (or metric) measure-
- ment, find the metric (or Customary)
equivalent on a convetsion table,

o Given a Customary unit, state the re-
placement unit. ’

SUGGESTED TEACHING SEQUENCE

1. Assemble packages and containers of
materials.

9. Present or make available Information
Sheet 10 and Table 3:

3. Have students findlapproximate metric- .
Customary equivalents by using

Exercise 17. ’

~ 4. Test performance by using St :tion D of )
“Testing Metric Abilities.”

/

@TRIC-CUSTOMARY BQUVALENTS A

During the transition period there will be a need for'finding equivalents.between syst.ems.' “
Conversion tables list calculated equivalents between the two systems. When a close equivalent
is needed, a conversion table can be used'to find it. Follow these steps:

1. Determine which conversion table i needed. -

2. Look up the known numbet in the appropiate column; if not listed, find numbers you
can add together to make the total of the known number.

3. Read the equivalent(s) from the next column.”

Table 3 on the next page éives an example of a-metric-Customary convetsion table which
you can use for practice in finding approximate equivalents. Table 3 can be used with Exercise

17, Part 2 and Part 3. ’

Below is a table of mefric-Custorﬁary equivalents which tells you what the metric replace-
ments for Customary units-are.* This table can be used with Exercise 17, Part 1 and Part 3. The

symbol % means “neatly equal to.”

Q

lem~03%inch  linch254em tml~02tp 1tpsinl
Im~328fet 1 foot ~0.306 m Im=007thsp 1tbsp=1dml

Im~109yads 1lyard=091m 11~338flez 1floz=29.6ml

Tkm~060mle  Imlex16lkm - 1lx42cps  leup>237ml
lem! ~016sqin  1sqin~6.5cm? 11% 2.1 pts 1pt> 047!
Imtx108sqft  1sqft>0.09m’ 11x106gt ~ 1qt%0.-

Im~12sqyd® 1sqyd08m? 1120%6g  lgl=d..

1 hectare = 2.5 acres lace~(0d hectare 1gram>0.0350z  loz* 283¢
lem® ~006cuin  1cuin®16.4cm’ 1kg>2.21b 1lb~045kg
Im *%3cuft Tcuft¥003m’ 1metric ton%22051b  1ton 9072k
Im*s13cuyd.  leuyd~08m’ 1KPau01d5psi  1psiv6.895kP

\
)

*Adapted from Let's Measure Metric. A Teacher's Introduction to Metric Measurement. Division of Educational

. ' @gn and Renewal, Ohio Department O&Education, 65 S. Front Street, Columbus, OH 43215, 1975. j :
mmmn FOR VOCATIONAL EDUCATION _ | | |
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CONVERSION TABLES C i :
. MLLMETRESTOINCHES R
mm Inches mm, Inches | mm Inches -mm Inches
¢ ', ) L )
00 3 003 1w | 004 . »
0o 8 2 079 2 0.08 02 008 . .
— e , . el
300 ns. | 30 |3 0.12 03 0012 ,
0 TR P T X 04 006 |
500 1968 | 50 197 5 0.20 05 0020
/ ‘ _ L . uadi
60 B2 | .60 2% | “6 04 0 004
- — . ~ , -
100 % | 26 |, 7 028 | 07 008
W 0 |8 TR
W - 3548 "ERTI 035 09 . 00%
1000 :mgn orl *éét;re = 39.37 inches
INCHES TO MILLIMETRES o
hehes  mm Iches *  mm s  mm - | - lches®  mm
ﬁ 1 %54 01 25 0 026 00 00%
2 508 0.2 508 - 02 10.508° 002 0.050
3 16.2 03 (1 I B Y[ 003 006
4 1016 04 1016 M1 04 0102
510 05 1 0o 12 | s e
6 15 96 154 R T T T X R
g 7 1718 N N s m o
8 w2 L, | 08 23 8 20 0, o
9 ms 09 28 ® 2 | W o
10 inches = 254 om i
, 12inches or 1 feet = 3048 mm or $048em -~ |
- : , ‘ : :
_ THE CENTER FOR VOCATIONAL EDUCATION v | Table 3
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ANY WAY YOU WANT'IT | | | %

. 3. Cdm, ‘ete the Requisition Form using the items listed. Convert
L With the change to metric measurement some of the things you the Cu “omary quantities to metric before filling out the form.
order, sell or use are marked only in metric units. You will need Complete all the information (Date, For, Job No.,etc.).  *
to be familiar with appropriate Customary equivalents in order Requisition one of each of the following itemas:
to communicate with customers and suppliers who use Customary a) lptof solvent
units. To develop your skill use the Table on Iiformation Sheet b) one'6 1, oz sray can of control cleaner
10 and give the approximate metric quantity (bqth number and 0) 108 (‘;f S[')eaker i [
unit) for each of the foll?mng.Customary quant}tles. d ; 9 lbséof sold;;
P % : e) two 8 in. speakers
Customary Quant Metrc Quantiy £) onerollof 3/ in. electic tape.
2) 2 Ibs. of assorted resistors
b) 1pt. of control cleaner REQUISITION
¢) 50, ofspeakef cable 'bate
d :
) 51b. oll of solder | o
e) 24sq. ft. work area
£') 18in. control panel
Job No. Date Wanted
B) twogalloncan ;
h) 1 qt. of chemical Delver t ‘
1) 611 oz. of control cleaner QTY ‘UNIT ITEM
J) 3 miles
k) 1/2 in. chassis hole
1) 9 tt. piece of wie
m? 6 in. speaker 1, L
1) 1/4 in. thick cabinet board ‘
" 2. Use the conversion tables from Table 3 to convert the following:
Requested b
a) 25mm = in. 1 y
b) 2in. = mm Approved by
¢) 300mm = in.
d) 51/2in. = _mm
e) 005in, = mm
f) 0.005in. = mm
g) 600mm = _in. ‘
h) 0mm < in. -
o4 i) 05mm = in 3d
i) 2%50mm = ’ in. '

\ . ' .
Q ‘ﬁ?s CENTER FOR VOCATIONAL EDUCATION : ‘ ' Exercise 17




SECTION A

1. One kilogram is about the mass
ofa;

[A] nickel
[B] apple seed
IC] basketball
(D] Volkswagen “Beetle”
2. A square metre is about the
n/;a of:
[A] this sheet of paper
" [B] acard table top
(€] abedspread |
:[D] a postage stamp
3. The pressure at a pressure
indicator would be read in:
(A] kilopascals
[B] kilograms
(C] metres
(D] litres
4. The dimensions of a resistor
would be in:
(A] millilitres
~[B] millimetres
| (C] - metres

[D] centimetres

5. Roll solder is purchased by:
[A] litres, millilitres

[B] cubic metres, cubic
centimetres

(C] grams, kilograms

[D] metres, centimetres

6. A small bottle of control cleaner
would be measured in;

(A] litres
(B] grams
(C] millilitres
[D] kilograms

7. The correct way to write twelve
thousand millimetres is:

[A] 12,000 mm.
(B} 12000 mm
(C] 12000mm
[D] 12000 mm

8. The correct way to write twenty
grams is;

|A] 20 gms
B] 20Gm..
[C] 204
D] 20¢

SECTION B

9, A 250 millilitre container of
cleaner i the same as:

(A] 250 litres
(B} 2.5 litres
[C] 0.25 litre
D] 002kt
10. A cireuit board 5 centimetres
wide also has a width of:
(A} 500 millimetres
(B) 5 millimetres
[C] 50 millimetres
[D} 0.5 millimetre

11, Abox of mounting hardware

with a mass of 4 kilograms also
has & mass of:

[A] 400000 grams
(B].. 40000 grams
[C] 4000 grams
(D] 400 grams

12, Estimate the length of the line

i._._‘

segment below:

|
L

. [A] 23 grams
[B] 6 centimetres
(C] 40'millimetres
(D] 14 pascals

13, Estimate the length of the line

seﬁment below:

—

*(A] 10 millimetres

(B] 4 centimetres
- [C] 4 pascals
(D] 23 milligrams

SECTION C

14 For measuring grams you would

use a:
(A} tape v
(B] ruler

(C] pressuie gage
(D] scale

15. For messuring kilopascals you

would use a:
(A] ruler
[B] scale
[C] pressure gage

[D] container

‘TESTING METRIC ABILITIES
i1
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16. For measuring in millimetres you Use this conversion table to
would usea: answer questions 20 and 21,
(A] scale ‘_ N
[B] pressure gage . .
. : : mm in mm in
.o (C] container
(D] ruler 100 394 10, 039

200 .87 0 079
300 1181 0 118
‘ 400 15M4 0. 157

SECTIOND ‘ 500  19.68 5 ¢ 197
- | 800 2362 60 236

17, The metric unit for mass which
e metric unit for mass whic M N5 | 0 276

replaces the dry.ounce is: | 800 3150 " 115
(A] millimetre 900  35.43 90 354
(B] litre
[C] gam
(D] metre

18. The metric unit for liquid measure 20. The equivalent of 910 mm i

which replaces the fluid ounce is: ‘ © (A) 18.75i0n.
(A] hectare (B] 35.82in.
(B] graﬁl 9 [C] 91.00in.
[C] litre (D] 35.43in.
(D] mililitre 21, The equivalent of 210 mm is:
19, The metric unit for mass which A (4] 80in,
replaces the pound is: B] 826in
(A] kilogram ‘ (€] 200in

(B] millimetre ‘ (D] 20.26in.
(C] miligram :

[D ],kilometre

TESTING METRIC ABILITIES

THE CENTER FOR VOCATIONAL EDUCATION
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- ANSWERS TO EXERCISESANDTEST = o

EXERCISES 1 THRUG Exercise 10 ~ Exercise 13 Part
The answers depend on the items _ : '
used for the activities. millilitres 1 litres kilograms | - grams a) 099in,
. nl l ke ; b) 508mm
EXLRCIDE} ' , - 7000 C) 11.81 in,
Currently accepted metric units of 3000 S | 11‘ 00 d) 139.70 mm
measurement for each question are | 6000 | (6) ' 7000 e) 127mm
shown in Table 2. Standards in each 000) |8 (25) - 20 £) 0127t
accupation are being established 12000) | (1) 0.4 (400)] ) 223 6. -
noxl\'. 30 answers may vary. EIRE 0:63 (639 ﬁ) 197m
EXERCISE 8 U EEE LI L i) 0020in
ad 26m e 132m 0§ oen o T i) 984in
b]) 38.3 em f), 80.2 em (900) | 0.9 -El’f-erc"c’—e14 o ,
o) 94em gl 140.0cm 250 [ (0.29) a) 5m h) 500 ml Part 3.
d 880em bl 230.Tem (4700 | 047 b) 125litees i) 2000mm  4) 047litre
EXERCISES 9 THRU 13 2| OI) o) 8mm ) 05k ) 1776m)
, . d) 25kg k) OSlitre ¢) “305m
., Tables are reproduced in total. An- Exercise 11 e) 12em . 1) 1000cm 4) 09k
swers are in parentheses, ' — {) %0m  m Bom K
_ litres | millilitres| e) 2-2032¢m
Exercise 9 4 ] ml g) 60000g n) 240cem f) 1.905cm
metre | centimetre | millimetre 8 8000 o
m | em | mm 5[ (5000 CAERCISES15ANDI6 TESTING METRIC ABILITIES
| 100 1000 46 | (46 000) * Theanswers dependonthe - 1. C 8. D' 15 C
3 00T 2000) (32) 32000 items used for the activities. 2. B 9. C 16. D
] 0 | 1300) 01 1 W . 3 A 1. C 1T C
} (900) | 19000) 004 | (530)} EXERCISE1T 4 B 1. C 18D
Bl 1 (5000 | 5000 048] 480] Pl 5 C 120B 19 A
H [ (4000 | 000 pyencise 12 a) 090kg h) 0%ltre 6 C 13 A- 20. B
03 80 (800) — b) 047hte i) 1776m 7. D 14 D 21 B
0.6 . (60) 600 | mams | kilograms ¢) 15%m ) 483km T
10.023) 25 2% g kg d) 225k k) 127em o
o] 48] 148 ool g 1) 216m? 1) 06lm
16.59) 639 (b 390) 500 1 O] f) 45.72\cm m) 1524 cm
00 1 123) g) 7.58litres n) 0.635cm
1180001 8
, 300 | 10.3)

' ' 275 (0.275 : o
Y
e THE CENTER FOR VOCATIONAL EDUCATION o 1S, GOVRNNENT PRITING OFE. 1976-757-069/623) Region fo. 5-11
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SUGGESTED METRIC TOOLS AND DEVICES
NEEDED TO COMPLETE MEASUREMENT TASKS

IN EXERCISES 1 THROUGH 5
(* Optional)
LINEAR MASS
Metre Sticks Bathroom Scale
Rules, 30 cm *Kilogram Scale
Measuring Tapes, 150 cm *Platform Spring Scale
*Height Measure 9 kﬁ Capacity -
*Metre Tape, 10 m 10 kg Capacity
*Md]e Wheel . Balance Scale with 8-piece
*Area Messuring Orid mas e
Area Heaswing L *Spring Scale, 6 kg Capacity
VOLUME/CAPACITY TEMPERATURE
RN
Nestmg Meastres, set of 5, Celsius Thermometer

50 ml- 1000 ml

Economy ?eaker, set of 6,
50 ml- 1000 ml

Metric Spoon, set of 5,
1ml-25ml

Dry Measure, set of 3,
50,125, 250 ml

Plastic Litre Box
Centimetre Cubes

8

 THE CENTER FOR VOCATIONAL EDUCATION

The Qg State Unvenaty + 1360 Kenny Road * Columbus Owo 43210
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. SUGGESTED METRIC TOOLS AND DEVICES

* NEEDED TO COMPLETE OCCUPATIONAL
MEASUREMENT TASKS |

" In this occupation the tools needed to complete Exercises 6,
15, and 16 are indicated by “+.”

* A Assorted Metric Hardware—Hex nuts, washers, screws,

cotter pins, etc.

* B Drill Bits-Individual bits or sets, 1 mm to 13 mm range
* C  Vemier Caliper—Pocket slide type, 120 mm range
* . Micrometer—Outside micrometer caliper, 0 mm to 25 mm
range “
E. Feeler Gage—13 blades, 0.05 mm to 1 mm range
F. Metre Tape—50 or 100 m tape
G. Thermometers—Special purpose types such as a clinical
- thermometer '
% H, 'Temperature Devices—Indicators used for ovens, freezing/
cooling systems, etc.
X | Tools—Metric open end or box wrench sets, socket sets,
hex key sets |
J.. Weather Devices—Rain gage, barometer, humidity, wind
velocity indicators |
K ! P{cessure Gages—Tire pressure, air, oxygen, hydraulic, fuel,
ete,

L. ' Velocity—Direct reading or vane type meter

M. Road Map—State and city road maps

N. Containets—Buckets, plastic containers, etc., for mixing
and storing liquids '

0. Containers—Boxes, buckets, cans, etc., for mixing and
storing dry ingredients

Most of the above items may be obtained from local industricl,
hardware, and school suppliess. Also, check with your school district's
math and science departments and/or local industries for loan of their
metric measurerent devices,

'(\
! Measuring devices currently are not available. Substitute devices (i.¢., thermometer)
may be used to complete the measurement task. .

| Tools and Devices Li‘st‘

63
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Let’s Measure Metric. A Teacher’s Introduction to Meftic Meosurement. Divi
sion of Educational Redesign and Renewal, Ohio Department of Educa-
tion, 65 8. Front Street, Columbus, OH 43215, 1975, 80 pages; $1.50,
must include chieck o state treasurer.

Activity-oriented introduction to the metric system designed for indepen-
 dent or group inservice education study. Introductory information about
metric measurement; reproducible exercises apply metric concepts to

~  common measurement situations; laboratory activities for individuals or

groups Templates for making metre tape, litre box, square centlmetre grid,

Measuring with Meters, or, How to Weigh a Gold Brick with  Meter-Stick.
Metrication Institute of Amverica, P.O. Box 236, Northﬂeld, IL 60093,
1974, 23'min., 16 mm, sound, color; $310.00 purchase, $31.00 rental,

Film presents units for length, area, volume and mass, relating each unit
to many common objects. Screen overprints show correct use of metric
sythbols and ease of metric caleulations. Relationships among metric . ,
measures of length, area, volume, and mass are illustrated in interesting
and unforgettable ways.

Metric Education, An Annotated Bibliography for Vocational, Technical and
Adult Education, Product Utilization, The Center for Vocational Edu:
cation, The Ohio State University, Columbus, OH 43210, 1974,149
pages; $10,00. . o

Comprehensive blbhography of instructional matenals, reference mate-
" rials and resource list for secondary, post-secondary, teacher education,

and adult basic education. Instructional materials indexed by 15 oceu:

pational clusters, types of materials, and educationd level.

Metric Bducation, A Position Paper for Voeational, Technical and Adult Edu-
© - cation. Product Utilization, The Center for Vocational Education, The
Ohi Stae Univerty,Counbus, OH 43210, 1976, 46 pager; $3.00,

Paper for teachers, curriculum developers, and administrators in vocs:
tional, technical and sdult education, -Covers issues in metric education,
the metric system, the impact of metrication on vocationl and technical
educntlon, implications of metric instruction for adult basic educatxon,
and curziculum and instructional strategles ' o

Metncs in Career Education, Lindbeck, John R., Charles A. Bennett Company,

Inc., 809 W, Detweiller Drive, Peoria, IL 61614 1975, 103 pages, $3.60,
paper; $2.70 quantity school purchase.

Presents metric units and notation in a well-illustrated maner. Individual
chapters on metrics in drafting, metalworlung, woodworking, [ ower and
energy, graphic arts, and home economics, Chapters followed Ly several
‘Jearning activities for student use. Appendlx includes convers!»i; -ables
and charts,

Takmg the.Tricks Out of Metrics. Metric Training Department Creative
Universal, Inc., Tower 14, 21700 Northwestem Highway, Southfield, MI
48975, 1976, 4 booklets; $3.00 each, $12 00 set, discounts. ‘

~ Series of booklets presents step: by step dxrectlons, questxons, answers on-
how to-read metric measurement tools: micrometers, vernies calipers, rules,

E KC dia] indicators.

METRIC SUPPLIERS
‘Brown & Sharpe Manufacturing Co, Precsion Park, North Kiniatown, RI 02852

Industrlal quality micrometers, steel rules, screw pitch and thickness giges,
squares, depth gages, calipers, dial indicators, conversion charts and guides.

Dick Blick Company, P.0. Box 1287, Galeshurg, IL 61401

Ingtructionl quality rules, tapes, metre sticks, cubee, heiqht'mealluree,
trundle wheels, m~suring cups and spoons, petsonal scales, gram/kilogram
scales, feeler and uepth gages, beakers, thermometers, kits and other aids,

General Cement Corporaﬁon, Rockford, IL 61101

Metric electronic hardware and tools.

TheL . Stamett Company, 121 Crescént Street Athol, MA 01331

Machine tool precision measuring: devxcea, mieromaten, calipers,
dm] indicators, steel rules, s .
Y r o,
Millimeter Industrial Supply Corp., 162 Central Avenue, Fanmngdale, L.L,
NY 11735
Y
Industria] fasteners, taps, dies, reamers, drills, wrenches, rings, bushlngs,
calipers, steel rules and tapes, feeler gages.

Ohaus Seele Corporation, 29 Haifer Road, o Pack, NJ 07932

Instruetional quality and precizion balances and scales, plastic calipers and
 stackable gram cubes for beginnem

t

INFORMATION SOURCES

Amencan Nntnonnl Metric Council, 1625 Mmchunette Avenue, N.W. Wuhmgton,

¢ 2003

Charta poeten, reports and pamphlets Metric Reporter newdletter. Natxonal
metric coordinating council representing industry; government, education,
professional and trade organizations,

Metric Study Committee, Electronic Industries Associstion, 2001 Eye Street,
N.W., Washington, D C- 20008 .

Trade association. Publications concerning product standards and metric
changeover in electronics manufacturing.

Naional Bureau of Standard, Ofice o Information Actiities, U.S, Department of

: Commerce, Washington, DC 20234,

Free and inexpensive metric charta nnd pubhcatlom. also lends films and
dleplays
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